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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of 
the  Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigations 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  inspection  is 
intended  to  identify  any  need  for  such  studies  which  should  be 
performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dan  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines 
the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 

The  assessment  of  the  conditions  and  recommendations  was  made  by 
the  consulting  engineer  in  accordance  with  generally  and  currently 
accepted  engineering  principles  and  practices. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Shirf's  Run  Dam 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Cambria 

STREAM:  Unnamed  Tributary  of  the  North  Branch  of  Black  Lick  Creek 

SIZE  CLASSIFICATION:  Small 

HAZARD  CLASSIFICATION:  High 

OWNER:  Spangler  Municipal  Water  Authority 

DATE  OF  INSPECTION:  November  27  and  December  28,  1979 

•1 

ASSESSMENT:  Based  on  the  evaluation  of  the  existing  conditions,  the 
condition  of  Shirf's  Run  Dam  is  considered  to  be  good.  The  only 
condition  noted  which  requires  attention  is  the  lack  of  adequate 
erosion  protection  on  the  left  side  of  the  emergency  spillway 
channel  against  the  embankment.  This  condition  is  considered  to 
pose  breach  potential  in  the  event  of  large  flows  through  the 
spillway. 

The  flood  discharge  capacity  of  the  dam  was  evaluated  according  to 
the  recommended  procedure  and  was  found  to  pass  approximately  50 
percent  of  the  probable  maximum  flood  (PMF)  without  overtopping  the 
embankment.'  This  capacity  fulfills  the  lower  limit  of  the  recom¬ 
mended  spillway  capacity  range  of  50  percent  to  full  PMF.  The  lower 
limit  was  considered  to  be  applicable  relative  to  the  size  and 
hazard  classification  of  the  dam.  Therefore,  according  to  the 
recommended  criteria,  the  flood  discharge  capacity  of  the  dam 
is  classified  to  be  adequate. 

The  following  recommendations  should  be  implemented  as  soon  as 
possible  or  on  a  continuing  basis: 

1.  The  owner  should  retain  a  professional  engi¬ 
neer  to  develop  a  means  for  providing  erosion 
protection  on  the  embankment  side  of  the 
spillway  discharge  channel,  to  reshape  the 
spillway  discharge  channel,  and  to  repair  the 
concrete  spillway  sill. 

2.  The  crest  of  the  dam  should  be  surveyed  and 
the  low  spot  filled  to  design  elevation. 

3.  The  owner  should  confirm  the  operational 
condition  of  the  sluice  gate  at  the  upstream 
end  of  the  outlet  pipe  and  develop  a  means  for 
operating  this  gate.  If  such  a  gate  does  not 
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exist,  other  means  for  providing  upstream 
control  of  the  outlet  pipe  should  be  developed. 


4.  Seepage  near  the  left  abutment  should  be 
monitored  to  determine  changes  in  flow  and 
development  of  turbidity. 

5.  Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and 
a  formal  warning  system  developed  to  alert 
the  downstream  residents  in  the  event  of 
emergenc ies . 


6.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
performed.  A  review  of  the  regional  geology 
indicates  that  some  deep  coal  mine  workings 
exist  in  the  vicinity  of  the  dam  site. 
Therefore,  future  inspections  should  include 
a  search  for  any  indications  of  subsidence. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
SHIRF'S  RUN  DAM 
NDI  I.D.  PA-438 
DER  I.D.  11-71 


SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 

a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1 .2  Description  of  Project 

a.  Pam  and  Appurtenances.  Shirf's  Run  Dam  consists  of  an 
earth  embankment  approximately  320  feet  long  with  a  maximum  height 
of  15  feet  from  the  downstream  toe  and  a  crest  width  of  10  feet. 

The  upstream  side  of  the  dam  is  protected  by  riprap  and  the  down¬ 
stream  slope  is  covered  with  grass.  The  spillway  discharge  facili¬ 
ties  for  the  dam  consist  of  an  earth  channel  located  at  the  right 
abutment.  The  control  section  of  the  spillway  is  located  approxi¬ 
mately  100  feet  upstream  from  the  axis  of  the  dam,  irfiere  the  channel 
is  about  77  feet  wide.  At  the  control  section,  a  2-foot-wide 
concrete  sill  constitutes  the  overflow  section  of  the  spillway. 

The  spillway  discharge  channel  is  an  unprotected  earth  channel  which 
terminates  at  a  plunge  pool  at  the  toe  level  of  the  dam  near  the 
right  abutment .  The  outlet  facilities  consist  of  a  12-inch  cast- 
iron  pipe  encased  in  concrete  through  the  embankment.  The  outlet 
pipe  is  equipped  with  reinforced  concrete  cutoff  collars.  Flow 
through  the  outlet  pipe  is  controlled  by  an  automatic  valve  with  a 
manual  override  located  on  the  downstream  side.  This  outlet  facility 
constitutes  the  emergency  drawdown  system  for  the  reservoir. 

b.  Location.  Shirf's  Run  Dam  is  located  on  an  unnamed 
tributary  of  the  North  Branch  of  Black  Lick  Creek,  tdiich  is  locally 
known  as  Shirf's  Run,  and  is  approximately  one-half  mile  upstream 
from  its  confluence  with  the  North  Branch  of  Black  Lick  Creek  in 
Barr  Township,  Cambria  County,  Pennsylvania.  Plate  1  illustrates 
the  location  of  the  dam. 

c.  Size  Classification.  Small  (based  on  15- foot  height  and 
124  acre-feet  storage  capacity). 
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d.  Hazard  Classification.  The  dam  is  classified  to  be  in  the 
high  hazard  category.  One  residence  and  a  commercial  building  are 
located  approx imately  two  miles  from  the  dam.  It  is  estimated  that 
failure  of  the  dam  would  cause  loss  of  a  few  lives  and  some  property 
damage.  Based  on  this  damage  estimate,  the  dam  is  considered  to  be. 
marginally  into  the  high  hazard  classification 

e.  Ownership.  Spangler  Municipal  Water  Authority  (address: 

Mr.  John  Weymer,  Jr.,  Manager,  Spangler  Municipal  Water  Authority, 
P.0.  Box  488,  Spangler,  Pennsylvania  15775). 

f.  Purpose  of  Oam.  Water  supply. 

g.  Design  and  Construction  History.  The  dam  was  designed  by 
Gannett,  Seely,  and  Fleming  Engineers,  Inc.,  of  Harrisburg, 
Pennsylvania.  The  construction  of  the  dam  was  completed  in  1925. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally  main¬ 
tained  at  or  below  the  uncontrolled  primary  crest  level  by  a  self¬ 
activating  automatic  outlet  pipe  valve.  When  inflow  into  the  lake 

is  in  excess  of  the  capacity  of  the  outlet  pipe,  flow  is  discharged 
through  the  uncontrolled  spillway.  In  the  design  drawings,  the 
normal  pool  level  is  shown  to  be  at  Elevation  1811.  However,  on  the 
U.S.  Geological  Survey  (USGS)  Colver  7-1/2-n.  nute  quadrangle  map, 
photorevised  1972,  the  pool  elevation  is  shown  to  be  at  Elevation 
1820.  Therefore,  it  appears  that  the  elevations  shown  on  the  design 
drawings  are  relative  to  a  datum  different  than  the  current  USGS 
datum. 


1.3  Pertinent  Data.  Elevations  referred  to  in  this  and  subsequent 
sections  of  this  report  are  calculated  based  on  approximate  field 
measurements  assuming  the  spillway  crest  levels  (normal  pool  level) 
to  be  at  Elevation  1820  (USGS  Datum). 


a.  Drainage  Area 

b .  D i s  charge  at  Dam  Site  ( c  f  s  ) 

Maximum  known  flood  at  dam  site 
Outlet  conduit  at  maximum  pool 
Gated  spillway  capacity  at  maximum  pool 
Ungated  spillway  capacity  at  maximum  pool 
Total  spillway  capacity  at  maximum  pool 


2.2  square  miles 


Unknown 

10+ 


Not  applicable 

205  5 

2055 


c .  Elevation  (USGS  Datum)  (feet) 
Top  of  dam 
Maximum  pool 


i 825.0  (Design 

1824.2  (measured 
low  spot) 

1824.2 
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Normal  pool 

Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Streambed  at  center  line  of  dam 
Maximum  tailwater 
Toe  of  dam 

d.  Reservoir  Length  (feet) 

Normal  pool  level 
Maximum  pool  level 

e.  Storage  (acre- feet) 

Normal  pool  level 
Maximum  pool  level 

f .  Reservoir  Surface  (acres) 

Normal  pool  level 
Maximum  pool  level 

g.  Dam 

Type 
Length 
Height 
Top  width 
Side  slopes 


Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Regulating  Outlet 

Type 

Length 

Closure 

Access 

Regulating  facilities 


1820 

1810+ 

1799+ 

1800[+ 

Unknown 

1809+ 


1300 

1400+ 


61 

124 


6.4 
11  + 


Earth 

320  feet 

15  feet 

10  feet 

Downstream: 

2H:1V; 

Upstream: 

2H.-1V 

No 

No 

No 

No 


12-inch  cast- 
iron  pipe 
130+^  feet 
Automatic  gate 
valve 

Valve  chamber 
Automatic  gate 
valve 
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Type 

Length 

Crest  elevation 
Upstream  channel 
Downstream  channel 


Trapezoidal 
earth  channel 
77  feet 

(perpendicular 
to  flow) 

1820 

Lake 

Trapezoidal 
earth  channel 


SECTION  2 
DESIGN  DATA 


2 . 1  Design 

a.  Data  Available.  The  available  data  consist  of  files 
provided  by  the  Commonwealth  of  Pennsylvania,  Department  of  Environ¬ 
mental  Resources  (PennDER)  which  contain  design  drawings,  corres¬ 
pondence,  and  inspection  reports. 

(1)  Hydrology  and  Hydraulics.  The  available  information 
includes  the  design  capacity  of  the  spillway. 

(2)  Embankment .  The  available  information  consists  of  design 
drawings . 

(3)  Appurtenant  Structures.  Available  information  consists  of 
design  drawings. 

b.  Design  Features 

(1)  Embankment .  As  illustrated  in  Plate  2,  the  dam  is  an 
homogeneous  embankment.  Plate  2  also  indicates  that  at  least  six 
borings  were  drilled  along  the  axis  of  the  dam  for  a  subsurface 
investigation.  A  section  of  Plate  3  illustrates  the  subsurface 
profile.  According  to  this  profile,  foundation  rock  defined  as 
shale  was  found  close  to  the  ground  surface  at  the  left  side  of  the 
valley  (looking  downstream)  and  at  a  depth  of  20  to  30  feet  near  the 
right  abutment.  A  state  report  prepared  upon  the  review  of  the 
design  drawings  in  1925  indicates  that  the  embankment  was  to  be 
placed  directly  on  the  ground  surface  on  the  sections  where  suffi¬ 
cient  overburden  exists  above  the  foundation  rock  and  the  cutoff 
trench  was  to  be  excavated  to  impervious  layers  where  founda¬ 
tion  rock  is  close  to  the  ground  surface. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  consist 
of  an  open  channel  spillway,  located  on  the  right  abutment,  and 
outlet  works.  The  layout  of  the  spillway  is  illustrated  in  Plate  2. 
The  spillway  consists  of  a  trapezoidal  earth  channel  which  terminates 
at  a  plunge  pool  at  the  toe  level  of  the  dam.  The  control  section 

of  the  spillway  is  located  at  the  upstream  end  of  the  spillway 
channel  where  a  2-foot-wide,  3-foot-deep,  reinforced  concrete  wall 
constitutes  the  overflow  section.  The  profile  of  the  spillway  is 
illustrated  in  Plate  3.  As  it  presently  exists,  the  spillway 
channel  has  no  erosion  protection.  It  terminates  at  a  plunge  pool 
at  about  the  toe  level  of  the  dam  near  the  right  abutment. 

The  outlet  facilities  consist  of  a  12-inch  cast-iron  pipe  encased  in 
concrete  through  the  embankment.  Two  reinforced  concrete  cutoff 
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collars  were  provided  along  the  outlet  pipe  for  seepage  control. 

The  design  drawings  indicate  that  the  upstream  end  of  the  outlet 
pipe  is  equipped  with  a  reinforced  concrete  intake  structure  which 
incorporates  a  sluice  gate  for  upstream  flow  control  and  trash  racks 
and  screens.  The  outlet  pipe  terminates  at  a  discharge  channel 
approximately  150  feet  downstream  from  the  toe  of  the  dan.  Flow 
through  this  pipe  is  controlled  by  a  valve  located  at  the  downstream 
end.  When  the  downstream  valve  is  closed,  discharge  is  diverted  to 
a  pump  station  which  supplies  the  distribution  system.  As  it 
presently  exists,  the  downstream  valve  is  an  automatic  valve  which 
maintains  the  reservoir  at  or  below  the  spillway  crest  level. 

c.  Design  Data 

(1)  Hydrology  and  Hydraulics.  A  state  report  entitled.  Report 
Upon  the  Application  of  Northern  Cambria  Water  Company,  dated 
October  5,  1925,  indicates  that  the  spillway  was  sized  to  pass  a 
discharge  of  1100  cfs  at  a  depth  of  3.2  feet,  leaving  a  freeboard  of 
1.8  feet  to  the  top  of  the  dam. 

(2)  Embankment .  No  engineering  data  are  available  on  the  design 
of  the  embankment . 

(3)  Appurtenant  Structures.  No  design  information  is  available 
on  the  appurtenant  structures. 

2.2  Construction.  Very  limited  information  is  available  on  the 
construction  of  the  dam.  According  to  a  1925  state  report,  the 
embankment  material  was  to  be  deposited  in  6-inch  layers  and  rolled 
with  a  10-ton  roller. 

According  to  the  water  authority  personnel,  the  only  post-construc¬ 
tion  change  undertaken  was  the  reshaping  of  the  earth  spillway 
channel  following  a  flood  in  1977.  A  state  inspection  conducted 
following  the  1977  flood  reported  that  the  spillway  channel  received 
significant  scour  damage  and  a  scour  hole  approximately  40  feet  in 
diameter  and  20  feet  deep  was  located  about  100  feet  downstream  from 
the  spillway  control  section. 

2.3  Operation.  There  are  no  formal  operating  records  maintained 
for  the  dam. 

2.4  Other  Investigations.  Spangler  Water  Authority  personnel,  in 
reference  to  an  existing  excavation  into  the  left  hillside  above  the 
dam  crest  level,  reported  that  to  their  knowledge,  shortly  after 
completion  of  the  dam,  an  investigation  was  undertaken  to  determine 
the  source  of  the  seepage  through  the  left  abutment.  Reportedly,  a 
test  pit  was  excavated  into  the  left  abutment  in  line  with  the  axis 
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of  Che  dam  and  was  backfilled  with  clay.  In  Che  available  documents, 
no  reference  was  found  Co  this  post-construction  investigation. 

State  inspections  conducted  during  the  period  from  1927  through  1933 
refer  to  the  presence  of  extensive  seepage  on  the  left  abutment  of 
the  dam.  However,  after  a  1935  inspection,  no  reference  was  made  to 
this  seepage  condition,  indicating  that  remedial  measures  may 
have  been  undertaken  during  the  period  between  1933  and  1935. 

2.5  Evaluation 


a.  Availability.  The  available  information  was  provided  by 
PennDER. 


b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  The  available  information 
consists  of  the  design  discharge  capacity  of  the  spillway.  This 
information  is  not  considered  to  be  sufficient  to  assess  the  ade¬ 
quacy  of  the  spillway. 

(2)  Embankment .  The  dam  was  apparently  constructed  in  accord¬ 
ance  with  the  design  drawings.  In  view  of  the  age  of  the  dam, 
completed  in  1928,  the  design  approach  and  construction  techniques 
are  not  likely  to  be  in  conformance  with  currently  accepted  engineer¬ 
ing  practices.  The  design  lacks  such  considerations  as  embankment 
slope  stability  and  seepage  analysis  and  other  quantitative  data  to 
aid  in  the  assessment  of  the  adequacy  of  design. 

(3)  Appurtenant  Structures.  The  spillway  design  is  considered 
to  be  inadequate  due  to  the  lack  of  adequate  erosion  protection 
provisions.  Design  of  the  outlet  facilities  which  incorporates 
reinforced  concrete  encasement  for  the  outlet  pipe  and  cutoff 
collars  and  upsteam  flow  control  is  considered  to  be  adequate. 
However,  the  operational  condition  of  the  upstream  control  needs  to 
be  confirmed. 
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SECTION  3 
VISUAL  INSPECTION 


3 . I  Findings 

a.  General .  The  on-site  inspection  of  Shirf's  Run  Dam 
consisted  of: 

1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillway  and  the 
visible  portions  of  the  outlet  works. 

3.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  4. 

b.  Embankment .  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  surficial  features. 

In  general,  the  condition  of  the  embankment  is  considered  to  be 
good.  Other  than  a  seepage  condition  on  the  left  abutment,  which 
was  reported  to  have  existed  in  the  past,  no  other  seepage  locations 
were  found.  Seepage  from  the  left  abutment,  which  flows  into  a 
small  stream  along  the  left  side  of  the  valley  over  a  distance  of 
100  feet,  was  estimated  to  be  on  the  order  of  40  to  50  gallons  per 
minute. 

The  crest  of  the  dam  was  surveyed  relative  to  the  spillway  crest 
elevation  and  it  was  found  to  be  on  the  order  of  four  to  six  inches 
below  the  design  elevation.  The  dam  crest  profile  is  illustrated  in 
Plate  5.  Field  measurements  indicate  that  the  downstream  face  of 
the  dam  is  on  a  2  horizontal  to  1  vertical  slope. 

c.  Appurtenant  Structures.  The  most  significant  condition 
noted  in  the  spillway  structures  was  the  lack  of  erosion  protection 
on  the  embankment  side  of  the  spillway  discharge  channel.  This 
condition  is  considered  to  pose  a  breach  potential  as  large  flows 
through  the  spillway  could  erode  the  embankment.  The  concrete 
overflow  sill  at  the  upstream  end  of  the  spillway  channel  was  found 
to  be  cracked  and  structurally  in  poor  condition. 

The  only  visible  portion  of  the  outlet  works  was  the  automatic  valve 
located  at  the  downstream  end  of  the  outlet  pipe.  The  outlet  pipe 
was  found  to  be  flowing  full. 


d.  Reservoir  Area.  A  map  review  indicates  that  the  watershed 
is  covered  by  pasture  and  woodlands.  A  review  of  the  regional 
geology  (Appendix  F)  indicates  that  the  shorelines  of  the  reservoir 
are  not  likely  to  be  susceptible  to  massive  landslides,  which  might 
affect  the  storage  volume  of  the  reservoir.  This  review  also 
indicated  that  deep  coal  mine  workings  may  be  present  in  the  vicinity 
of  the  dam  site. 

e.  Downstream  Channel.  Below  the  dam,  Shirf's  Run  flows 
southwest,  joining  the  North  Branch  of  Black  Lick  Creek  about  one 
mile  downstream  from  the  dam.  The  North  Branch  then  flows  west 
joining  the  main  stem  of  Black  Lick  Creek  four  miles  downstream  from 
Shirf's  Run  Dam.  The  only  inhabitable  structures  in  this  reach  are 
located  about  two  miles  from  the  dam  and  consist  of  one  residence 
and  a  commercial  building.  A  further  description  of  the  downstream 
conditions  is  included  in  Section  1.2d. 

3.2  Evaluation.  The  condition  of  Shirf's  Run  Dam  is  considered  to 
be  good.  The  only  significant  condition  noted  which  requires 
further  attention  is  the  lack  of  erosion  protection  on  the  embankment 
side  of  the  spillway  channel.  It  is  considered  advisable  that  the 
spillway  channel  be  reshaped  in  conjunction  with  this  work,  and  the 
concrete  sill  at  the  upstream  end  should  be  repaired. 

The  design  drawings  indicate  that  the  upstream  end  of  the  outlet 
pipe  is  equipped  with  a  sluice  gate.  However,  it  appears  that 
presently  there  are  no  means  to  operate  this  gate.  Therefore, 
the  owner  should  confirm  the  operational  condition  of  this  upstream 
control  and  develop  a  means  of  operation. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure .  There  are  no  formal  operating  procedures  for  the 
dam.  The  reservoir  is  normally  maintained  at  or  below  the  spillway 
crest  level  by  the  automatic  valve  on  the  outlet  pipe.  Inflow  into 
the  reservoir  in  excess  of  the  capacity  of  the  outlet  pipe  is 
discharged  through  the  uncontrolled  spillway. 

4.2  Maintenance  of  the  Dam.  The  maintenance  of  the  dam  is  con¬ 
sidered  to  be  fair.  The  downstream  face  of  the  dam  is  covered  with 
grass  and  appears  to  be  periodically  mowed.  The  spillway  overflow 
sill  was  found  to  be  in  poor  condition,  indicating  that  it  has  not 
been  maintained  in  the  past. 

4.3  Maintenance  of  Operating  Facilities.  The  only  visible  operating 
facility  was  the  automatic  valve  located  at  the  downstream  end  of 
the  outlet  pipe.  This  valve  was  found  to  be  in  good  condition. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  via  residences 
approximately  one  mile  upstream  from  the  dam. 

4.5  Evaluation.  The  maintenance  of  the  dam  is  considered  to  be 
fair.  As  discussed  previously,  it  is  considered  advisable  to 
place  erosion  protection  in  the  spillway  channel,  reshape  the 
channel,  and  repair  the  concrete  overflow  structure  in  the  spillway. 
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SECTION  3 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 


a.  Design  Data.  Shirf's  Run  Dam  has  a  watershed  area  of  7.7 
square  miles  and  impounds  a  reservoir  with  a  surface  area  of  6.4 
acres  at  normal  pool  level.  The  flood  discharge  facilities  for  the 
dam  consist  of  a  trapezoidal  earth  channel  located  on  the  right 
abutment.  The  capacity  of  the  spillway  was  estimated  to  be  2055  cfs 
based  on  4.2  feet  of  available  freeboard  relative  to  the  low  spot  on 
the  crest  of  the  dam. 

b.  Experience  Data.  As  previously  stated,  Shirf's  Run  Dam  is 
classified  as  a  small  dam  in  the  high  hazard  category.  Under  the 
recommended  criteria  for  evaluating  emergency  spillway  discharge 
capacity,  such  impoundments  are  required  to  pass  half  to  full  PMF. 

In  view  of  the  height  and  storage  capacity  of  the  dam,  which  corres¬ 
ponds  to  the  lower  limit  of  the  small  size  classification,  and 
because  the  dam  was  found  to  be  marginally  into  the  high  hazard 
category,  the  lower  limit  of  the  spillway  design  flood  range  is 
considered  to  be  applicable  to  the  dam. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  utilizing 
the  Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by 
the  Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engineers. 
Data  used  for  the  computer  analysis  are  presented  in  Appendix  D. 

The  inflow  hydrographs  were  found  to  have  peak  flows  of  4217  and 
2109  cfs  for  full  and  50  percent  of  PMF,  respectively.  Computer 
input  and  a  summary  of  computer  output  are  also  included  in  Appendix  D. 

c*  Visual  Observations.  No  conditions  were  observed  that 
would  indicate  that  the  capacity  of  the  spillway  would  be  signifi¬ 
cantly  reduced  in  the  event  of  a  flood. 


d.  Overtopping  Potential.  Various  percentages  of  the  PMF 
inflow  hydrograph  were  routed  through  the  reservoir,  and  it  was 
found  that  the  spillway  can  pass  slightly  less  than  5 ( )  percent-  <\  tie 
without  overtopping  the  low  spot  on  the  crest  of  the  dam.  To  obtain 
an  upper  bound  on  the  maximum  pool  level,  the  spillway  discharge 
rating  was  conservatively  based  on  a  rectangular  cross  section  with 
the  base  of  the.  rectangle  taken  equal  to  the  base  of  the  trapezoidal 
spillway  cross  section.  For  50  percent  of  the  PMF,  it  was  found 
that  the  low  area  on  the  embankment  would  be  overtopped  for  a 
duration  of  Less  than  one  hour  with  a  maximum  depth  of  0.04  foot. 

This  overtopping  is  considered  to  be  insignificant,  and  therefore, 
the  spillway  capacity  is  rated  to  be  50  percent  of  the  PMF.  It 
should  be  noted  that  filling  of  the  low  spots  on  the  crest  of  the 
dam  would  increase  the  spillway  capacity  to  50  percent  of  the  PMF 
with  no  overtopping. 


Ml 
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e<  Spillway  Adequacy.  The  spillway  capacity  was  found  to 
fulfill  the  recommended  spillway  design  capacity  and  is  therefor 
classified  as  adequate. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

(1)  Embankment .  As  discussed  in  Section  3,  at  the  time  of 
inspection,  the  field  observations  did  not  reveal  any  signs  of 
distress  that  would  significantly  affect  the  stability  of  the 

dam. 

(2)  Appurtenant  Structures.  The  spillway  discharge  channel 
was  found  to  lack  erosion  protection.  In  view  of  the  condition  that 
the  embankment  forms  the  left  side  of  the  spillway  discharge  channel, 
large  flows  through  the  spillway  may  cause  erosion  of  the  embankment, 
thereby  introducing  a  breach  potential.  Therefore,  it  is  considered 
advisable  that  adequate  erosion  protection  be  placed  in  the  spillway 
discharge  channel  to  protect  the  embankment. 

b.  Design  and  Construction  Data 

(1)  Embankment .  The  dam  was  designed  in  1925  when  limited 
understanding  of  geotechnical  behavior  of  earth  structures  existed. 

The  available  design  and  construction  information  does  not  provide 
any  quantitative  data  to  aid  in  the  assessment  of  stability. 

However,  as  previously  noted,  the  field  observations  did  not  reveal 
any  signs  of  distress  that  would  significantly  affect  the  stability 
of  the  dam  at  this  time,  and  none  were  reported  in  the  past. 

Therefore,  based  on  visual  observations,  the  static  stability  of  the 
dam  is  considered  to  be  adequate. 

(2)  Appurtenant  Structures.  Other  than  design  drawings,  no 
design  and  construction  data  exist  for  the  appurtenant  structures. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is  not 
considered  to  be  affected  by  the  operational  features  of  the  dam. 

d.  Post-Construct  ion  Changes.  It  is  reported  that  an  investi¬ 
gation  was  undertaken  into  the  cause  of  a  seepage  on  the  left 
abutment,  which  was  observed  several  years  after  the  completion  of 
the  dam.  The  description  of  this  work  is  included  in  Section 

2.2. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1, 
and  based  on  visual  observations,  the  static  stability  of  the  dam  is 
considered  to  be  adequate.  Therefore,  based  on  the  recommended 
criteria  for  evaluation  of  seismic  stability  of  dams,  the  structure 
is  presumed  to  present  no  hazard  as  a  result  of  earthquakes. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Assessment .  The  visual  observations  indicate  that  except 
for  the  condition  of  the  spillway  discharge  channel,  the  overall 
condition  of  Shirf's  Run  Dam  is  good.  Due  to  lack  of  erosion 
protection  in  the  spillway  discharge  channel,  large  flows  through 
the  spillway  are  considered  to  pose  a  potential  for  erosion  of  the 
embankment,  thereby  threatening  the  integrity  of  the  dam.  Therefore, 
it  is  recommended  that  the  spillway  discharge  channel  be  provided 
with  adequate  erosion  protection  and  reshaped  in  conjunction  with 
this  work. 

Spillway  capacity  was  evaluated  according  to  the  recommended  pro¬ 
cedure  and  was  found  to  pass  50  percent  of  the  PMF.  This  capacity 
fulfills  the  lower  limit  of  the  recommended  spillway  capacity  range 
of  50  percent  to  full  PMF,  out  of  which  the  lower  limit  was  con¬ 
sidered  to  be  applicable  relative  to  the  size  and  hazard  classifica¬ 
tion  of  the  dam.  Therefore,  the  spillway  capacity  is  rated  as 
adequate. 

b.  Adequacy  of  Information.  The  available  information,  in  conjunc¬ 
tion  with  the  visual  observations  and  the  previous  experience  of  the 
inspectors,  is  considered  to  be  sufficient  to  make  the  following  recom¬ 
mendations  . 

c.  Urgency.  The  following  recommendations  should  be  implemented 
as  soon  as  possible  or  on  a  continuing  basis. 

d.  Necessity  for  Additional  Data.  None  required. 

7.2  Recommendations/Remedial  Measures .  It  is  recommended  that: 

1.  The  owner  should  retain  a  professional  engi¬ 
neer  to  develop  a  means  for  providing  erosion 
protection  on  the  embankment  side  of  the 
spillway  discharge  channel,  to  reshape  the 
spillway  discharge  channel,  and  to  repair  the 
concrete  spillway  sill. 

2.  The  crest  of  the  dam  should  be  surveyed  and 
the  low  spot  filled  to  design  elevation. 

3.  The  owner  should  confirm  the  operational 
condition  of  the  sluice  gate  at  the  upstream 
end  of  the  outlet  pipe  and  develop  a  means  for 
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operating  this  gate.  If  such  a  gate  does  not 
exist,  other  means  for  providing  upstream 
control  of  the  outlet  pipe  should  be  developed. 

4.  Seepage  near  the  left  abutment  should  be 
monitored  to  determine  changes  in  flow  and 
development  of  turbidity. 

5.  Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and 
a  formal  warning  system  developed  to  alert 
the  downstream  residents  in  the  event  of 
emergencies . 

6.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
performed.  A  review  of  the  regional  geology 
indicates  that  some  deep  coal  mine  workings 
exist  in  the  vicinity  of  the  dam  site. 
Therefore,  future  inspections  should  include 
a  search  for  any  indications  of  subsidence. 
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CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
AND  HYDROLOGIC  AND  HYDRAULIC 
PHASE  I 


BICH  POOL  RECORDS 
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CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 

DRAINAGE  AREA  CHARACTERISTICS:  2.2  square  miles _ 

ELEVATION,  TOP  OF  NORMAL  POOL  AND  STORAGE  CAPACITY:  1820  (61  acre-feet) 
ELEVATION,  TOP  OF  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY : 1824 . 2  (124  acre-feet) 
ELEVATION ,  MAXIMUM  DESIGN  POOL:  1825  (as  designed) 

ELEVATION,  TOP  OF  DAM:  1824.2  (measured  low  spot) _ 

SPILLWAY : 

a.  Elevation  1820 _ _ 

b.  Type  Trapezoidal  earth  channel _ 

c .  Wid th  77  feet  (at  the  upstream  control  section) _ 

d.  Length  200+  feet  (the  length  of  the  spillway  discharge  channel) 

e.  Location  Spillover  Near  left  abutment 

f.  Number  and  Type  of  Gates  None _ 

OUTLET  WORKS: 

a .  Type  12-inch  cast-iron  pipe _ 

b.  Location  Center  of  embankment _ 

c.  Entrance  Inverts  1810* _ _ _ _ _ 

d.  Exit  Inverts  17991 _ 

e.  Emergency  Drawdown  Facilities  12-inch  outlet  pipe 
HYDROMETEOROLOGICAL  GAGES: 

a .  Type  None _ _ 

b.  Location  None _ _ 

c.  Records  None _ 

MAXIMUM  NONDAMAGING  DISCHARGE:  2000±  cfs  (spillway  capacity) 
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LIST  OF  PHOTOGRAPHS 
SHIRF'S  RUN  DAM 
NDI  I.D.  PA-438 
NOVEMBER  27,  1979 
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PHOTOGRAPH  NO. 
1 
2 

3 

4 

5 


DESCRIPTION 

Crest  (looking  northwest). 

Spillway  crest  and  approach  channel. 

Spillway  discharge  channel  (in  line 
with  axis  of  dam). 

Spillway  discharge  channel  (below 
toe  of  dam) . 

Outlet  pipe  discharge  channel  (pipe 
submerged) . 
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Outlet  pipe  valve  (automatic 
altitude  valve). 
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Shirf's  Run  Dam  physiographical Ly  lies  within  the  Allegheny  Mountains 
section  of  the  Appalachian  Plateau  Province.  The  dam  site  is  on  the 
west  flank  of  the  Laurel  Hill  anticline,  which  coincides  with  the 
east  flank  of  the  Barnesboro  syncline  in  this  area.  The  strata  dip 
approximately  150  feet  per  mile  to  the  west.  Bedrock  at  the  site 
consists  of  sedimentary  rock  strata  of  the  Middle  to  Lower  Conemaugh 
Group  of  the  Pennsylvania  Series.  In  general,  strata  of  the 
Conemaugh  Group  consist  of  interbedded  shale,  claystone,  sandstone, 
and  several  thin  coal  seams.  The  underlying  Allegheny  Group  consists 
of  sandstone  and  shale  strata  along  with  several  coal  seams. 

The  Lower  Kittanning  coal  seam  of  the  underlying  Allegheny  Group  has 
been  extensively  mined  in  Cambria  County.  Available  information 
indicates  that  this  seam  has  been  mined  in  the  dam  and  reservoir 
area  by  the  Barnes  and  Tucker  Company  Lancashire  No.  15  works.  The 
mine  is  located  approximately  450  to  500  feet  below  the  surface.  A 
mine  shaft  was  discovered  immediately  west  of  the  dam  and  reservoir; 
however,  the  actual  extent  and  type  of  mining  operation  were  not 
determined.  Therefore,  depending  on  the  type  of  mining  and  local 
geology,  a  potential  for  surface  subsidence  may  exist.  The  Upper 
Kittanning  and  Lower  and  Upper  Freeport  coal  seams  have  not  been 
mined  in  the  area. 

The  slopes  in  the  vicinity  of  the  reservoir  are  relatively  gentle, 
reflecting  the  ease  of  weathering  of  the  fine-grained  Conemaugh  rock 
strata.  No  large  slides  should  occur,  although  minor  creep  may  be 
expected . 
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